Presence of High-Intensity Sweeteners in Popular Cigarillos of Varying Flavor Profiles
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A, e-Cigarette unit sales (number of sales by Universal Product Code Many cigarillos are labeled as having a "sweet" flavor, and the perception of sweetness may also contribute to their appeal. This study determined levels of high-intensity sweeteners in wrappers and mouth-tips of cigarillos, where they would contact saliva, creating sweet taste.
Methods | Market sales data were used to identify the highestselling US cigarillo flavors of 2016, 5 which were categorized as
(1) classic (such as original), (2) sweet, or (3) with characterizing flavor (such as grape or wine). For the purposes of the study, we purchased in July 2017 at least 1 cigarillo per flavor category from the 6 top selling US brands of 2016 5 and one brand popular with local youths.
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The tobacco filler was removed, the wrappers were cut into 2 unequal pieces (one-third the distance from the mouth-side), and the separate pieces (mouth-side, burnside) and mouth tip (if present) were extracted using deionized water in duplicate. Liquid chromatography mass spectrometry 4 was used to identify and quantify 12 sweeteners in the extracts ( Figure 1 ). Relative sweetness was calculated by multiplying measured sweetener content by its sweetness factor (Figure 1 ), divided by the wrapper area, to yield (milligrams of sugar equivalents)/cm 2 and compared with previously reported values for sugar-free candy, gum, and smokeless tobacco products. 4 Statistical analysis was performed using GraphPad Prism version 7.01 for a 1-way analysis of variance with 3 Bonferroni posttests; P < .05 was considered statistically significant.
Results | Thirty-one cigarillos (13 classic; 7 sweet; 11 with characterizing flavor; including 3 plastic-tipped and 2 woodentipped) were tested. Twenty-nine of these contained highintensity sweeteners on the segment with saliva contact. The most prevalent sweeteners were saccharin in 22 and glycyrrhizin in 20 of the 31 cigarillos (Figure 1 ). Estimated sweetness intensities of cigarillo parts touching the mouth (mouth-side or tip) did not differ significantly among the classic type, which was 11.65 mg sugar-equivalents/cm 2 ; sweet, 10.09 sugar-equivalents/cm 2 ; and characterizing flavor, 18.62 sugar-equivalents/cm 2 (P = .22; Bonferroni posttests: classic vs sweet, P > .99; classic vs characterizing flavor, P = .45; sweet vs characterizing flavor, P = .37; Figure 2 ). For 17 cigarillos, the sweetener was found mainly on the segment with saliva contact, but for 9 cigarillos the sweetener was distributed throughout the wrapper (Figure 1 ). Acesulfame K and neotame were only detected on the tips of the 2 wooden-tipped cigarillos (1 classic, 1 characterizing flavor), resulting in the highest sweetness rating for these 2 compared with all other cigarillos and reference products. In contrast, no sweetener was found on the tips of plastic-tipped cigarillos. Cigarillo segments with saliva contact were 74%, 45%, and 6% sweeter than the reference products, sugar-free candy (2.0 mg sugar-equivalents/cm 2 ); gum (9.3 mg sugar-equivalents/cm 2 ); and smokeless tobacco (43 mg sugar-equivalents/cm 2 ) products, respectively (Figure 1 ).
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Discussion | High-intensity sweeteners were commonly applied to the wrappers and wooden mouth-tips of cigarillos, whether labeled as classic, sweet, or characterizing flavor, at levels comparable with a smokeless tobacco product and a sugar-free candy and gum. Study limitations include possible underestimation of sweetener content by incomplete extraction, and nondetection of high molecular-weight sweeteners. Furthermore, the licorice-derived sweetener glycyrrhizin is a known additive to tobacco and may have migrated to the wrapper. The placement of sweeteners on the mouth-side creates a sweet, pleasant taste and may reduce the aversive effects of smoking. As the US Food and Drug Administration considers expanding existing regulations on flavors to cigarillos, and state and local governments such as San Francisco implement flavored tobacco product bans, the definition of "characterizing flavor" should be expanded to include highintensity sweeteners. 
